Induction of Changes in Susceptibility Levels of Dacus cucurbitae of Insecticides Together with a Study of Chemosterilants on the Bionomics of the Fly by Wadhwani, Kaushilya
^-^rC (ION 
Induction of Changes in Susceptibility Levels of 
Dacus cucurbitae to Insecticides Together 
with a Study of Chemosterilants on 
the Bionomics of the Fly 
ABSTRACT 
THESIS SUBMJTIED IN THE 
PARTIAL FULFILMENT FOR THE DEGREE OF 
Doctor of Philosophy 
IN 
ZOOLOGY 
OF 
THE ALIGARH MUSLIM UNIVERSITY, ALIGARH 
\S"=1-^ 
BY 
KAUSHILYA WADHWANI 
DEPARTMENT OF ZOOLOGY. 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH 
F c b x r u s i i P y 1 8 7 8 
A-. No ^ . . . 
A B S T R A C T 
A laboratory colony of the melon f ly , Bacua cucurbltae 
Coq. was developed by obtaining the larvae from infested f r u i t s 
of Luff a. aej^yptiaca, Ci t ru l lus vulgar i s and Momordica charant ia 
and rearing them at a temperature of 28 ± 1°C and 70.0 to 80.0 
per cent r e l a t i v e humidity on a d ie t containing sucrose and 
Prot inex. Pieces of Spanish gourd containing the eggs were 
removed from the cages and were kept in g lass j a r , 8" x 4" in 
s ize and containing sand. When about to pupate the larvae 
entered the sand and the pupae thus formed were separated from 
the sand by f i l l i n g the j a r s with water and s t i r r i n g i t . They 
were put on a b l o t t i n g paper and were l a t e r placed in 8" square 
c lo th cages for adu l t s to emerge. 
The s u s c e p t i b i l i t y l eve l of adul t f l i e s to different 
concentrations of DDT, Y -HCH, d ie ldr in , t r i ch lo r fon , DDVP and 
fenthion was evaluated by dissolving the chemical pes t ic ides in 
acetone and alcohol . Measured drops of the desired insec t i c ide 
solut ions were applied on the dorsum of the individual f l i e s by 
means of a hypodermic syringe. The s ize of the drop was kept 
constant in a l l the t e s t s and mortal i ty coixnts were made a f t e r 
24 hours of the t rea tments . LCCQ values were derived from the 
dosage mortal i ty regression l i n e s as f i t t e d by eye. I t was 
found tha t the males were more suscept ible to the insec t i c ides 
- 2 -
than the females. Organophosphate insecticides DDTP and 
fenthion were more toxic than the organochlorine compounds PDT, 
-HCH and dieldrin, Dieldrin was however foiind to be more 
toxic to 'D, cucurbitae than trichlorfon. It could therefore 
be concluded that , -HCH, DDVP and fenthion were effective 
insecticides for the control'of field populations of D,cucurbitae. 
The susceptibility of D. cucurbitae to toxic baits was 
determined by allowing the flies to feed on sucrose treated with 
sodium arsenite, sodium arsenate* dieldrin, malathion or Sevin. 
for three consecutive days after emergence. Mortality counts 
were made on the fourth day and the results obtained showed that 
baits containing dieldrin vere most effective against the melon 
fly. 
The effects of sublethal doses of toxic baits containing 
sodium arsenite, sodium arsenate, dieldrin, malathion and Sevin 
on the reproductive ecology of D. cucurbitae were also studied. 
The flies were fed on these baits for three days after emergence 
and the survivors were paired in 3" x 3" cages. The eggs obtained 
from them were counted and their rate of hatching was determined. 
A significant increase in preoviposition period in the case of 
sodium arsenite, sodium arsenate and malathion treated flies 
was observed. Fecundity was reduced in all cases and reduced 
fertility was evident in treatments ./ith sodium arsenite and 
sodium arsenate. The effects of pesticidal stress were also 
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evident from a study of the bionomics of the t h i r d generation 
of d ie ld r in and Sevin selected adu l t s . The preoviposi t ion 
period showed an increase , while oviposi t ion period was found 
to have shortened. 
The s t e r i l i t y effects of chemosterilants on f l i e s of 
di f ferent age giroups were also inves t iga ted . Different concen-
t r a t i o n s of th io tepa , metepa and apholate were prepared in 
acetone and mixed with equal quant i t ies of sucrose in a pas te 
mortor and grinded. Such a d ie t was fed to 1 day, 20 day and 
40 day old f l i e s for three consecutive days. Eeciprocal crosses 
were made between the t r ea ted and the untreated f l i e s as also 
between t rea ted males and the t rea ted females. The eggs obtained 
from such crosses were studied for t h e i r r a t e of hatching and 
per cent net s t e r i l i t y was calculated a f te r the manner described 
by Hair and Adkins (1964). Thiotepa proved to be the most 
effect ive chemosterilant and one day old f l i e s were more sens i t ive 
to the chemosterilants t e s t ed than when they were 20 or 40 day old. 
The effects of chemosterilants on the bionomics of 
5« cucurbitae were also studied with respect to the incubation 
period, the l a rva l and the pupal durat ion. Percentage hatching, 
pupation and emergence were a lso recorded. None of the chemo-
s t e r i l a n t s used was fotind to have any s ign i f ican t effect on the 
incubation period or on the l a rva l duration of the species . The 
pupal durations however increased by 34.61, 30.76 and 26.92 per 
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cent when treatments were made with thiotepa, apholate and 
metepa respectively. A reduction in the hatching of eggs and 
the emergence of the adults was also observed. 
The effects of sodium arsenite, sodium arsenate and 
metepa on the reproductive tissues of D. cucurbitae was also 
studied. The flies were fed on the treated diet and were then 
dissected when 16 da^old. Ovaries and testes were removed and 
fixed in alcoholic bouins for 24 hours, washed in 70.0 per cent 
alcohol and dehydrated through a graded series of alcohol. 
These were embedded in wax and the sections were stained in 
Heidenhein* s Iron haemotoxylin and counter it ained in eosin. 
Histological examinations showed a disintegration of the folli-
y cular epithelium and the nurse cells. Vacuolation and clumping 
of chromatin could also be seen. In case of treatments with 
metepa an almost complete destruction of ovary with big vacuoles 
could be seen, No histological changes were observed in the 
testes treated with the arsenical compounds. With metepa the 
'zone of transformation* became comparatively smaller when 
compared to that of the normal testes. 
Studies on the geotactic behaviour of D. cucurbitae made 
in a 6 feet long column of 1 foot diameter and covered over with 
nylon georzette, suggested an inherent geonegative pattern of 
behaviour. 
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iNmomoTioB 
The melon fly, Bacus cucurbitae was first described by-
Co quillett in 1899 from Hawaii. It is wide spread in India, 
Burma, l&.laysia, the Philippines, Southern China, Formosa, 
Okinawa, Kenya and other near by islands and attacks a wide 
range of fruits belonging to the families Cucurbitaeeae, 
Myrtaceae, Rosaceae, Palmaceae and Solanaceae. Bezzi (1916) 
and Fletcher (1917) reported that it caused serious damage to 
Luffa aegyptiaca and Momordica charantia in Pusa and attacked 
Cucurbita moschata, Cucurbita maxima, Citrullus vulgaris and 
Citrullus melo in Madhya Pradesh. The species also attacks 
Cucumis sativus (Chatuaryedi, 1941, 1947) and Psidium guava, 
Prunus persica and Rioenix dactylifera (Batra, 1953) in TJttar 
Pradesh and Delhi. 
Accordiag to Poruthi (1941) the annual loss due to fly 
injury varies from 40.0 per cent to 80.0 per cent of the harvest 
whereas Lall and Sinha (1959) claim that the loss due to fly 
infestation could be as high as 59.5 per cent. 
In India the species is at its lowest ebb from December 
to March when the adults remain hidden in the folds of the 
leaves of various plants. The population begins building up in 
April and during July to September it is abundantly found 
infesting a large number of fruits. IDie population again 
starts decreasing in October and by January the adults disappear 
from their perching sites and infested fruits become scarce. 
The larvae of D* cucurbitae are phytophagous and are 
found in fruits, preferably of the fleshy type. The females 
visit the host plants for oviposition purposes and cause damage 
by depositing their eggs inside the fruits. On hatching the 
maggots feed and tunnel into the pulp thereby destroying the 
fruits and opening way for secondary infection by micro-
organisms. The flies visit the host plants temporarily and it 
is the larvae which live inside the fruits and cause much of 
the damage, the control of melon fly becomes a difficult 
proposition. As early as 1910, Marsh successfully used aqueous 
sprays containing Paris green and lead arsenate for the control 
of the melon fruit fly but Holdaway (1945) failed to obtain 
satisfactory control with bait sprays containing tartar emetic. 
Gupta (1958) recommended the use of poison bait spray of 
malathion and yeast hydrolysate, while Dale and Nair (1966) 
suggested that a coarse spray of liquid bait of protein and 
malathion could supress the fly population. 
Chemosterilants have also been used against Dacus sp. 
Keiser, Steiner and Kamaski (1965) successfully sterilized both 
sexes of D, cucurbitae, D. dorsalis and Ceratitis capitata by 
allowing the adults to feed on sugar and water treated with 
apholate, metepa or tretamine or by exposing them to residual 
deposits of the ohemosterilants. 
Khan and Khan (1976) also succeeded in inducing sterility 
in ]D, cucurbitae through the use of alkylating and nonalkylating 
compounds. But as yet no base line data on the sterility effects 
of the ohemosterilants on dflies of different age gixjups is 
available and very little attention has been paid to find out if 
the ohemosterilants could affect the bionomics of the species. 
A lower biotic potential in the case of insects which survived 
exposure to poisons under field conditions was reported by 
Hoskin (194-0), but no information is available on the secondaiy 
effects of the various groups of insecticides on the biology of 
D. cucurbitae. During the present studies toxicity of organo-
chlorine insecticides, DDT, gamma HCH and dieldrin and the organo-
phosphate compounds trichlorfon, fenthion and DUTB have been 
evaluated. The effects of sublethal doses of toxic baits 
containing sodium arsenite, sodium arsenate, dieldrin, malathion 
and Sevin on the reproductive ecology of the species have also 
been studied and an attempt has been made to find out the effect 
of ohemosterilants on the bionomics of the species. 
The histopathological effects of arsenical compounds 
and metepa on the reproductive tissues of D. cucurbitae have 
also been determined. 
The development of insecticide resistance in pest 
populations has necessiated the use of al ternate s t ra tegies . 
Keeping th is in view the geotactic behaviour of D. cucurbitae 
was studied in the hope of limiting their population a t a 
specific height and fac i l i t a t ing control operations by 
chemicals. 
RBVISW OP LITBHATUSE 
Though first described from Hawaii in 1899 Dacus cucurhitae 
Coq. is believed to be a native of south India, It is distributed 
throughout India and is commonly found attacking wide variety of 
plants especially the cucurbits. It is a pest of considerable 
economic importance and according to Back and Pemberton (1914) 
90.0 per cent of the annual produce of Pumpkin can be destroyed 
by the fly in the Hawaii/Island, Pruthi (1941) found that the 
annual loss due to fly injury ranged between 40.0 and 80,0 per 
cent while Lall and Sinha (1959) have claimed that the loss due 
to fly infestation may be as high as 59.5 per cent, Narayanan 
and Batra (I960) have reported that more than 50.0 per cent of 
cucurbits may be partially or completely destroyed by the fruit 
flies in India, 
Practically all known methods of control have been tried 
against the fruit flies. Mechanical methods such as covering 
the fruits to protect them from melon fly attack have been used 
since long (Severin, 1914; Back and Pemberton, 1917; Mc Phail, 
1943). Wrapping of the fruits with newspaper, pieces of muslin 
cloth, metal gauze or even soil has also been practiced but this 
method can be employed on a limited scale and for highly priced 
f r u i t s onLy. Pranssea (1957) t r i e d cloth bags against 
2» cucurbi tae, 5» ferragineus and B, imbrossus and recommended 
the plant ing of annual crops in i so l a t ed f i e lds to lessen the 
chance of i n f e s t a t i on . 
The development of the larvae and the pupae may he 
inh ib i ted by exposing them to very low or high temperatures. 
Koidsumi (1934, 56) showed tha t the larvae and pupae of 
D. cucurbitae died when exposed to an average temperature of 
10.5 C and the development of immature stages could be inh ib i t ed 
by exposing them to a temperature of 40.0 C or more. 
Carbon bisulphide gave 100.0 per cent k i l l of the f reshly 
l a i d eggs of D. cucurbitae and D. dorsa l i s (Misaka, 1956) and as 
the age advanced the eggs of D» cucurbitae became more suscept ib le 
to the chemical (Uchida, 1938). Dipping of infes ted papayas in 
hot water containing 108.0 milligrams of ethylene dibromide per 
l i t r e a t 115.0°? or 120 milligrams of ethylene dibromide per 
l i t r e a t 110.0°F for 20 minutes provided adequate quarantine 
secur i ty (Burdi t t et a l . , 1965). While Balock et a l . (1965) 
found tha t comparatively low doses of gamma rays from radio 
ac t ive cobalt (60 Co) affected the eggs and larvae of 
Ii, dorsal i s so much so tha t the development did not exceed 
beyond the pupal s tage . Exposure of one day old larvae to 
50,000 r could reduce pupation by 95.0 per cent. An exposure 
to 140,000 and 160,000 r could r e t a r d percentage pupation in 
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the laxvae of D, cucurbitae and C. capitata. 
That the natural enemies of D, cucurbitae could be 
exploited for its control was first suggested by Severin et al, 
(1914), who found that the chalcid parasite Spalangja hirta 
effectively checked melon fly population under field conditions. 
Silvestri (1916) recorded the incidence of parasite, Opius 
fletcheri in the pupae of Dacus cucurbitae. Injfact the parasite 
was successfully introduced and established in Hawaii for the 
control of the fruit fly (Fullaway, 1915). Narayanan and Batra 
(I960) reported 20.0 per cent parasitization of D. cucurbitae 
pupae by Opius fletcheri, 10-12 per cent by Opius compensans and 
1.0 per cent by Opius incisus, Nishida (1963) reported that the 
melon fly was mostly parasitized by the parasites such as Opius 
watersi, Syntomosphyrum indicum, Spalangia sp., Ipobracon sp. 
and Dirhinus sp. But Opius fletcheri was the most effective and 
wide spread parasite in northern India, 
Aqueous sprays containing molasses and either paris green 
or lead arsenate were successfully used by Marsh (1910) for the 
control of the melon fruit fly but Severin (1914) and Back and 
Pemberton (1917) failed to obtain any appreciable contarol through 
the use of poison bait sprays, containing brown sugar, arsenate 
of lead or sodium arsenite. Bishop (1934) found that a bait 
containing 1.0 ounce of sodium fluosilicate, 2.0 pounds white 
sugar and 4.0 gallons of water was more effective for the 
8 
control of jD. ciliatus, ^. •yertebratus and D. pectroalls than 
those containing lead arsenate. Holdaway (1945) failed to get 
satisfactory control with bait sprays containing tartar emetic. 
Ponec (1957) obtained 100.0 per cent control of the species 
with 0.2 per cent sodium arsenite or 0.1 per cent white arsenic. 
Bait spray containing 0.5 per cent sodium fluosilicate 
or 0.06 per cent BHC gave 45.0 and 94.0 per cent control of 
£• ciliatus (Hepbem and Bishop, 1950). 
Plummer and Shaw (1947) obtained 62.0 per cent control 
of the Mexican fruit fly, Anastrepha ludens through the applica-
tions of DDT sprays while Carter (1950) found that aldrin and 
dieldrin were ten times and lindane and chlordane five times as 
effective as DDT for the control of the Oriental fruit fly 
D. dorsalis. 80.0 to 90.0 per cent reduction in infestation 
could be obtained by using sprays of DDT, lindane, aldrin, 
dieldrin and parathion. 
Nishida and Bess (1950) and Nishida (1954) succeeded in 
eliminating D. cucurbitae through the applications of DDT and 
parathion sprays on border vegetation to crop areas. Nishida 
and his associates (1957) succeeded in controlling D, cucurbitae 
by using bait sprays containing yeast hydrolysate and either 
malathion or parathion on infested plants. 
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Steiner (1957) also obtained 93.0 to 100.0 per cent 
k i l l of D, dorsal ia when parathion "bait was applied a t the 
r a t e of l /5 to 2.0 pounds per acre . Chen (I960) and Gupta 
(1958) obtained good control by b a i t sprays of p ro te in hydro-
l y s a t e and malathion, l a t i f (I960) found tha t higher concentra-
t ions of d ie ldr in and endrin gave appreciable control of 
D. cucurbitae and the percentage in fes t a t ion of D. cucurbitae 
was reduced from 56.0 to 1.26 and 1.9 per cent when d ie ld r in 
was applied a t the r a t e of 0.96 and 0.48 lb per acre a t i n t e i r a l s 
of seven days, with endrin the percentage in fe s t a t ion could be 
reduced to 4 .2 and 4.54 per cent when the chemical was applied 
a t the r a t e of 0,257 and 0.158 lb per ac re . 
Bbeling (1953) detenuined the effect iveness of 26 insec-
t i c i d e s against D, cucurbi tae , D. dorsa l i s and C e r a t i t i s cap i t a t a 
and found tha t paraoxon, pyre thr in , parathion and heptachlor 
were h i ^ l y toxic against t h i s spec ies . Bhatia and Kaul (1965) 
evaluated a number of i n sec t i c ides for the control of f r u i t 
f l i e s by re leas ing the adul t s of 5 . cucurbitae inbetween p e t i l -
dishes t r ea ted with a deposit of 0.001287 mg/cm of the desired 
pes t i c ide and found tha t carbaryl was the most toxic and acorous 
the l e a s t effect ive of a l l the toxicants t e s t ed . 
Dale and Nair (I966) t e s t ed emulsion of DDT, BHC, 
para th ion , malathion, t r ichlorphon and carbaryl with yeast 
p ro te in and recommended tha t a coarse spray containing 1.0 per 
IQ 
cent yeast protein and 0.1 per cent malathion can be successfully 
employed for the control of the melon fly. Dale et al. (1966) 
also studied the effects of insecticides applied to the soil for 
the control of the larvae of D. cucurbitae and concluded that 
aldrin and heptachlor were highly effective against them. 
Giang et al. (1957) recorded that DDVP was very effective 
against B. cucurbitae. Narayanan et al. (1957) reported success-
ful control of the fly with a spray containing 0.3 per cent 
endrin. According to Lall and Sinha (1959) fortnightly spraying 
with 11.35 grams of 50.0 per cent DDT wettable powder plus 
0.5 lb of sugar in 1 gallon of water reduced the fly infestation 
from 34.3 to 19.7 per cent. According to Orian &t al, (I960) 
the most successful control of Dacus sp. on cucurbit crop was 
achieved with bait sprays of 5.0 per cent sugar solution 
containing either 0.15 per cent lead arsenate, 0.02 per cent 
DDT, 0.3 per cent gammexane or 0.1 per cent aldrin. 
Srinivasan and Narayana Swamy (I960) recommended four 
applications of 0.25 per cent parathion at intervals of 10 days 
each for a successful control of the fly population. 
Keiser (1968) studied the effectiveness of foliar sprays 
of 27 insecticides against three species of fruit flies, 
D. dorsalis, D. cucurbitae and C. capitata and found that 
fenthion, parathion, dieldrin, dimethoate azinphosmethyl, 
malathion, DDT, isodrin and methoxychlor at 2 pounds per U.S. 
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gal lon were the most effect ive i n s e c t i c i d e s . He also found 
tha t _5» cucurbitae was more suscept ible than D. dorsal i s to 
t r i ch lo r fon , carbaryl and endosulfon. 
In laboratory experiments Keiser (1971) observed locus 
speci f ic differences in s u s c e p t i b i l i t y to di f ferent i n sec t i c ides 
shown by the same species and found tha t DDT and methoxychlor 
was l e a s t e f fec t ive when applied to the thoracic mesonotum of 
o r i e n t a l and melon f l i e s as compared to the thoracic mesostemum, 
abdominal mid-dorsum and mid venter and the ve r to -occ ip i t a l and 
o ra l regions . Malathion however was most effect ive when applied 
to the thoracic mesonotum of the o r i e n t a l or the melon f l i e s . 
Khan (1975) conducted experiments to assess the res idua l 
effect iveness of DDT, gamma BHG, and Sevin and found tha t gamma 
BHC l o s t i t s effectiveness in 7 days as compared to DDT and 
Sevin which remained effect ive for about 3 weeiks. 
Attractant« have extensively been used against 
D, cucurbi tae. Severin _et a l . (1914) found tha t Keroseae o i l 
t rap gave the highest catches of the female f l i e s while Ci t ronel la 
o i l proved ine f fec t ive . Chopra (1928) reported tha t c i t r o n e l l a 
and eucalyptus o i l were good a t t r a c t a n t s for the f r u i t f ly while 
Trehan and Pingle (1946) reported tha t Clensel 'A' (Manufactured 
by John Peterson Co., Howrah) was more a t t r a c t i v e than Clensel 
•B' for the trapping of the melon f l y . Shah et a l . (1948) 
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however, found that Clensel attracted females and citronella 
oil attracted the male flies. 
A combination of methyl eugenol with parathion proved 
to be an effective bait spray against the melon fly (Steiner, 
1952). 3^11 and Sinha (I960) found that a mixture of fermented 
palm juice and saturated sugar solution was attractive to both 
the sexes of Dacus cucurbitae. Barthal ^  al. (1957) found 
that Anisyl-acetone was superior to Benzyl-acetone whereas Green 
et al. (1960) reported that several compounds of Anisyl-acetone 
attracted sexually immature males. Para substituted derivatives 
of 4 phenyl 1-2-butanone were found to be powerful attractants 
to newly emerged males of D, cucurbitae by Beroza and his 
associates (I960). 
The male-annihilation technique was used successfully 
(Steiner _et al. 1965, 1970) in the Mariana Islands to eradicate 
the oriental fruit fly, Bacus dorsal!3. Doolittle e± al. (1970) 
found that a mixture of 4-(-p-hydroxyphenyl)-2-butanone and cue-
lure was a good attractant for B. cucurbitae. 
A lower biotic potential in the case of insects which 
survive exposure to toxicants under field conditions was reported 
by Hoskins in 1940. The effects of arsenates on fecundity of a 
variety of flies including the housefly, apple maggot, and two 
Dz-osophila species was described by Pickett and Patterson in 
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1963. Mann (1925) found that arsenic, when added to the baonana-
agar medium of D. melanogaster reduced the number of offspring 
per female to 137 as compared to 206 in the controls where as 
Underbill and Merrell (1966) found that DDT resistant populations 
produced fewer offspring than the non resistant ones. 
Knutson (1955) exposed the adults of Drosophila melanogaster 
to different formulations of dieldrin for sufficient time to 
produce a 66,0 to 99.0 per cent mortality and found that the 
dieldrin-exposed flies produced 7.6 per cent more eggs, 5.6 per 
cent more larvae, 5.7 per cent more pupae and 5.8 per cent more 
adults than the unexposed population, Afifi and Knutson (1956) 
reported that houseflies surviving one treatment of dieldrin 
produced 16.7 per cent more adult progeny than the controls. 
Hodjat (1971) reported that dieldria when applied topically to 
the fifth instar nymphs of Dysdercus fasciatus increased egg 
production at 0.2-0.6 ^ g/individual and decreased egg production 
at 0.8-6.0/ug/in dividual, 
El-Lakwah and Abdel-Salam (1974) treated the fourth 
instar larvae of Spodoptera littoralis with the maximal non-
lethal dose of phosfolan, monocrotophos or leptophos and found 
an increase in egg production averaging 70.6, 60.4 and 34.5 per 
cent respectively in adult females derived from the treated 
larvae. Ferguson (1942) used basic coper arsenate on the 6th 
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instar larvae of Pro denia eridania and found that moths obtained 
from larvae which had survived exposure to the insecticide, laid 
a reduced number of eggs but the percentage of hatch was near 
normal. Bemdt (1974) found in a laboratory colony of Monomorium 
pharaonis a decrease in fecundity when exposed to sublethal doses 
of sodium arsenate. 
Tenhet (1947) showed that female Lasioderma serricome 
survived exposure to a pyrethnim oil spray and deposited about 
half as many eggs as the untreated beetles. Eobertson (1948) 
reported that DBT retarded oviposition in Pectinophora gossipiella. 
Adults of Oallosobruchus chinensis, which survived a single 
treatment of ewdrin produced fewer eggs than the controls. How-
ever when untreated females were mated with treated males an 
increase in egg production was observed by Eiyoku and Tamaki 
(1959). Though Kuiper (1962) reported that sublethal doses of 
DDT or methyl parathion had a stimulatory effect on the production 
of eggs in Leptlnotarsa decemlineata. Adfcisson and tfellso (1972) 
found that exposure to such doses of DDT decrease fecundity and 
longevity in the case of Pectinophora gossypiella. Bariola and 
Lindquist (1970) exposed Anthonomas to filter papers treated 
with disulfoton, dicrotophos, monocrotophos and aldicarb and 
found that the rate of mortality increased with the time and the 
dose. Greater reduction in oviposition occurred at higher doses. 
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The effec ts of sublethal closes of carhon disulphide on 
the biology of Tribolium confusum, Si tophi los oryzae and 
S. granarius were studied by El-Nahal and Bl-Halfawy (1973). I t 
was found tha t such doses of carbon disulphide decreased the 
oviposi t ion period and the number of eggs l a i d per female in 
both the survivors and t h e i r progeny. 
Soderstrom and Lovi t t (1970) observed tha t the 
number of eggs l a i d by female I>lodia in te rpunc te l la was dependent 
on the dosage of malathion administered to i t . I t decreased as 
the dosage was increased, Grosch (1975) studied the reproductive 
performance of Bracon hebetor when t r ea t ed top ica l ly with an 
acetone solut ion of carbaryl and found tha t such treatments 
adversely affected the repiroduction of the wasps. 
Sublethal DDT given o ra l l y to adult housef l ies in the 
preoviposi t ion period caused complete or p a r t i a l suppression of 
ovarian development (Beard, 1965). Bamade (1968) who applied 
p a r t i a l l y l e t h a l doses (Ld,Q-40) of gamma BHC to newly emerged 
housef l ies found tha t the development of the ovaries re tarded 
without oocytic defeneration a f t e r f ive days. 
With the i n i t i a l success a t Curacao by Bavmhover and 
h i s assoc ia tes in 1955 in eradica t ing the screw wozm Cochliomyia 
hominivorax. Steiner and Christenson (1956) conducted exper i -
ments for evaluating the usefulness of gamma-irradiation and 
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sterile fly release method against Ceratitis capjtata in Hawaii. 
Steiner et al. (1962) obtained 90-0 per cent reduction in 
infestation when they released irradiated males of G_^ capitata 
but failed to get eradication in a large scale operation against 
D. dorsalis. Steiner et al. (1965) also succeeded in eradicating 
the melon fly D. cucurbitae from the Island of fiota through the 
release of sterilized male flies. Keiser and his associates 
(1965) could induce sterility in both sexes of 3D. cucurbitae. 
D. dorsalis and Ceratitis capitata by allowing them to feed on a 
diet treated with tepa, metepa, apholate or tretamine. Qtopical 
applications of these materials to pupae or adults or the exposure 
of the adults to deposits of the chemosterLlants produced steri-
lity in both the sexest vdiereas metihotrexate, aminopterin, colchi-
cine and 5-fluorouracil treatments sterilized only the females. 
Shaw and Biviella (1965) used the puparLa of Anastrepha 
ludens which had been immersed in 5 per cent aqueous solution of 
tepa for one minute. Pruit infestation in the treated groove 
showed that adults from all batches of the treated pupae were 
sterile and the fertility of the eggs was considerably lowered. 
iChan and Khan (1976) could induce 100.0 per cent sterility 
when the adults D. cucurbitae were given a diet contaminated with 
0.125 and 0.25 per cent of tepa and metepa respectively and 93.7 
per cent sterility was obtained when 1.0 per cent of hempa was 
administered through the diet of the adults. In topical 
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appl ica t ions i t was found tha t 0.125 per cent tepa or metepa 
induced 100.0 and 81.17 per cent net s t e i r i l i t y , whereas 2.0 per 
cent hempa produced complete s t e r i l i t y in both the sexes. A 
0.001044 mg/sq cm of tepa induced 100.0 per cent net s t e r i l i t y 
a t an exposure period of 0.5 hour and a s imi lar film of metepa 
induced 99.4 per cent ne t s t e r i l i t y a t an exposure period of 
4.0 hours where as 0.008552 mg/sq cm of hempa induced 100.0 per 
cent s t e r i l i t y a t an exposure pei lod of four hours . 
Hirsch (1959) developed a mul t ip le-uni t maze i n which 
populations of Drosophila could be e f f i c i en t ly screened and 
c l a s s i f i e d with regard to geotac t ic behaviour. Biese mazes 
were also used by Erlenmeyer-Kimling e t 8^. (1962) to study the 
pos i t ive and negative geo t a c t i c behaviour of P. melanogaster. 
Murphey and Hall (1969) showed tha t males of jD. melanogaster 
when selected for geonegative maze behaviour survived b e t t e r in 
dry environmentt while females obtained from geo tac t i ca l ly 
divergent maze-selected s t r a i n s of D. melanogaster var ied in 
t h e i r u t i l i z a t i o n of the oviposi t ion s i t e s (Pyle, 1976). The 
pos i t i ve geotaxis exhibited by M. d. nebulo i s believed to be 
a form of innate behaviour of the f ly by Khan and Khan (1977). 
!8 
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MTEHIALS AND wBTH03)S 
Test I n s e c t s : - The melon f ly , I lacu3 c u c u r b i t a e belongs to t h e 
family T e p h r i t i d a e of t h e o rde r D ip t e r a . I t i s a p a l e white 
i n s e c t with small t e g u l a e . The wings a r e conspicuously marbled 
wi th dark markings and thorax b e a r s yel low s t r i p e s . V i b r i s s a e 
a r e wanting and the antennae a r e s h o r t . The eyes a r e small and 
do not meet above in e i t h e r sex . (Metcalf and P l i n t , 1967). 
During the p r e s e n t s t u d i e s a l a b o r a t o r y colony of D. 
c u c u r b i t a e was developed by c o l l e c t i n g the l a r v a e from i n f e s t e d 
f r u i t s of Luff a a egyp t i aca , C i t m l l u s v u l g a r i s and Momordica 
c h a r a n t i a from f i e l d s i n and around A l i g a r h . The damaged f w i i t s 
were kep t i n g l a s s j a r s 8*" x 4 " i n s i z e and con t a in ing a four 
inch l a y e r of sand. When about to pupate the l a r v a e came up to 
the sur face of t h e i n f e s t e d f r u i t s and en te red t h e sand f o r 
pupa t ion . Newly formed pupae were s e p a r a t e d from the sand and 
kep t i n p e t r i d i s h e s i n 1-foot square wire meshed wooden c a g e s , 
on emergence t h e a d u l t s were fed on s u c r o s e , P r o t i n e x ( l O s i ) 
and p i e c e s of Spanish gourd. 
Rear iag t e c h n i q u e : - The f l i e s were r ea red a t a t empera ture of 
28 •. 1°C and 70 .0 to 80 .0 p e r c e n t r e l a t i v e humidi ty on a d i e t 
of sucrose and p r o t i n e x , con ta in ing p r o t e i n h y d r o l y s a t e with 
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vitamins, carbohydrates and minerals. Presh pieces of Spanish 
gourd CuGurbita maxima and pieces of sponge soaked in water were 
also kept in the rearing cages. The Spanish gourd pieces con-
taining the eggs were removed from the cages at twenty four hours 
intervals and were transfered to glass jars, 8** x 4" in size and 
containing four inches thick layer of sand. Sodium benzoate was 
sprinkled in each jar to prevent fungal growth. The jars were 
covered with muslin cloth in order to prevent the larvae from 
escaping out. On hatching the larvae were fed on the pulp of the 
fmits. Fresh pieces of the fruit were added when required. 
Pupation occurred in the sand and the newly formed pupae were 
picked up by filling the jars with water and gently stirring it. 
They were later placed in petridishes in 8 inch square cloth 
cages after being dried on a blotting paper. 
Test Methods:- The susceptibility level of the adult flies to 
different formulation of ])DT,V-HCH, dieldrin, trichlorfon, fenthion 
and DDVP was determined by applying measured drops of the 
desired insecticide solution on the dorsum of the individual 
flies by means of a hypodermic syringe. The flies were anesthe-
tized by carbondioxide to facilitate handling during the testing 
opei^tions. Bach fly was held by its wing with fine forceps 
and brought to the tip of the needle. By rotating the screw 
head on the circular scale of the micrometer the desired quan-
tity of the insecticide solution was applied on the dorsum of 
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each fly. The size of drop was kept constant throughout the 
tests. The treated flies were kept in 4" x 2" cages made of 
rice paper and card iDoard. A few crystals of sugar were added 
to each cage through a circular hole which was cut in its top. 
The hole was plugged with moist cotton to provide suitable mois-
ture conditions. A cage was used only once to avoid any possible 
contamination. Mortality counts were made after 24 hours of the 
treatments and LCCQ values were derived from the dosage mortality 
regression lines as fitted by eye (Hoskins and Gordin, 1956). 
'The susceptibility of D. cucurbitae to toxic baits was 
evaluated by allowing the adults to feed on the treated diet. 
Different solution of insecticides were mixed with equal 
quantities of sucrose in a paste mortar; dried at room temper-
ature and grinded thoroughly to make a thin powder. Arsenical 
compounds were dissolved in distilled water whereas dieldrin, 
malathion and sevin were dissolved in acetone. The treated 
diet was then fed to the newly emerged flies for three consecutive 
days, Ifortality counts were made on the fourth day and base line 
data on the susceptibility of melon fly was obtained. I'CCQ 
values were derived from dosage mortality regression lines as 
fitted by eye. 
The effects of different toxicants on the reproductive 
poteaitial of the species were also studied. The adults were 
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fed on diet treated with the desired insecticide, sodium arse-
nite, sodium arsenate, dieldrin, malathion or §evin. Sublethal 
doses which killed 50.0 to 80.0 percent of the flies were given 
to the flies for three days after emergence. The survivors were 
paired in 3" x 3" cages constructed of wireframes covered with 
mosquito netting and were fed on normal diet. Pieces of Cucurbita, 
maxima were kept in petridishes to serve as oviposition sites. 
The flies readily oviposited in such pieces and the eggs so 
collected were placed on moist black cloth and their rate of 
hatching was determined. JPreoviposition, oviposition and post-
oviposition period of the treated flies was also determined and 
compared with that of the normal ones. Survivals of the diel-
drin and sevin treated flies were bred to the next generation 
which was again subjected to insecticide pressure and in this 
way selection was carried out for three generations. 
The sterility effects of chemosterilants on flies of 
different age groups were also investigated. Id.fferent concen-
trations of metepa, thiotepa and apholate were prepared in acetone 
and were mixed with equal quantities of sucrose in a paste mortar 
and grinded. Such a treated diet was fed to 1 day old,iiO day 
old and 40 day old flies for three consecutive days. The flies 
were given normal diet before and after their exposure to the 
chemosterilant treated diet. Eeciprocal crosses were laade between 
the treated and the untreated flies as also between the treated 
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males and the treated females. Eggs collected on moist black 
cloth were observed for their rate of hatching and percent net 
sterility was calculated after the manner described by Hair and 
Adkins (1964). 
The effects of chemosterilants on the bionomics of D. 
cucurbitae were studied with respect to the incubation period, 
the larval and the pupal duration. Percentage hatching, pupation 
and emergence were also recorded. The adults were fed on a diet 
treated with the desired chemosterilant for three days after 
emergence. The chemosterilants used were apholate, metepa and 
thiotepa. The males and the females after being treated were 
kept in 3" x 3" cages and the eggs obtained from such crosses 
were collected and placed in moist black cloth. The duration 
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of the incubation period was determined and the newly hatched 
larvae wave placed on pieces of Cucurbita maxima in glass j a r s 
containing sand for rear ing purposes. Larval duration was also 
determined and the pupae thus obtained were kept in pe t r id i shes 
in c loth cages for the adul ts to emerge. 
The effects of the a r sen ica l compounds sodium arsenate 
and sodium a r sen i t e and the chemosterilant metepa on the repro-
ductive t i s sues of jD. cucurbitae were also s tudied. Newly 
emerged f l i e s were fed on die t t r ea ted with 0.031 ii5 percent 
sodium arsenate or sodium a r sen i t e or with 0.ii5 percent metepa 
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for three days. Ovaries as also the testes were then removed 
from 16 day old flies whioh were dissected in normal saline. 
They were kept in alcoholic bouins for 24 hours, washed in several 
changes of 70.0 percent alcohol and dehydrated through a graded 
series of alcohol. These specimens were embedded in wax and the 
section were cut at 5 /a. These were stained in Heidenhein's 
Iron haemotoxylin and coxinterstained with eosin. In the same way 
the ovaries and the testes of the normal flies were also sectioned 
and stained. 
The geotactic behaviour of D. cucurbitae was studied by 
releasing the flies in a 6 feet long cylindrical cage of 1 foot 
diameter and consisting of a wooden stand and nylon georzette 
cover with outlets at different levels (figure 19). Plies were 
released into the cage from the middle outlet and were left as 
such for three hours. They were then separated in two groups -
those found sitting in upper and the lower halves of the cage. 
Each group of flies was then reared to produce the next genera-
tion for further experimentation. 
Chemicals:- The chemicals used during the present investigations 
were obtained from different sources. P, F DDT was obtained 
through the courtesy of Mr. J.W. Wright of WHO, gamma-HGH from 
Diamond Alkali Company and dieldrin from the Shell Chemical 
Company. 
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The organophosphate compounds triohlorfon, fenthion, DDVP 
and malathion were obtained from Bayer (India) Ltd., whereas 
Sevin, and arsenical compounds sodium arsenite and sodium arse-
nate were obtained from Union Carbide India Limited, and Riedel-
de Haen A.G., Seelze b, Hannover respectively. The chemosteri-
lants thiotepa, metepa and apholate were obtained through the 
courtesy of Dr. A.B. Boifcovec, USDA., Entomology Research Division 
Beltsville, Maryland 20705. 
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SEESITIYITY OP DACUS CUCUBBITAS W CHBMCAL PBSTICIDBS 
Carter Walter (1950) successfully controlled the oriental 
fruit fly, Dacus dorsalis with sprays containing BPN, dieldrin, 
parathion or DDT and bait sprays containing yeast hydrolysate 
and either malathion or parathion were found to be highly effec-
tive against the melon fly by Nishida(195t). Similarly Chen (i960) 
and Gupta (1958) found that toxic baits containing malathion were 
highly effective against D. cucurbitae. 1.0 per cent yeast 
protein in combination with 0.1 per cent malathion also gave an 
effective control of the species (Dale and Nair, I966). 
Bhatia and Kaul (1965) evaluated a number of insecticides 
against D, cucurbitae by releasing the adults in between petri-
dishes treated with a deposit of 0.001287 mg/cm of the desired 
pesticide, carbaryl was found to be the most and acorous the 
least effective chemical in these trials but the sensitivity of 
j5» cucurbitae to organochlorine and organophosphate insecticides 
by topical application method has not yet been evaluated and so 
during the present studies base line data on the susceptibility 
of D. cucurbitae to DDT, V-HCH, dieldrin, trichlorfon, DDVp and 
fenthion dissolved in acetone and alcohol was obtained. 
Measured drops of the desired insecticide solution were 
applied on the dorsum of individual flies, Fifteen day old flies 
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were used in all the tests and mortality counts were made after 
24 hours of the treatments. The LCRQ values were derived from 
dosage mortality regression lines fitted by eye and the slope of 
the line was expressed as the change in probits per ten fold 
change in dosage (Hoskins and Gordon, 1956), The amount of the 
insecticide solution 0,0009 cc applied per fly was kept constant 
throughout the experiments and applications were made by means 
of a hsTPOdermic syringe. 
The results obtained (Table 1-4) show that the males were 
more susceptible to all the insecticides than the females. This 
might be due to their smaller size and higher respiratory rate. 
Topical applications of 0,0009 cc of acetone alone gave a mortality 
of 3.2 per cent and no mortality could be obtained with similar 
treatments with alcohol. This shows that none of the solvent was 
toxic to 3D. cucurbitae. Of the two groups of insecticides 
organophosphate compounds, DDVP and fenthion were more toxic than 
the organo chlorine compounds, DDT,V-HCH and dieldrin probably 
because of their association with inhibiting the cholinesterase 
enzyme. 
DDT, dieldrin and DDVP solutions in acetone and alcohol 
were equally toxic to D. cucurbitae whereas solutions of trichlor-
fon and fenthion dissolved in ethanol proved to be more toxic as 
compared to their solutions prepared in acetone (Table 5). Gamma 
HCH was more toxic when dissolved in acetone. While no definite 
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Table 5. ^^^.r, values and slopes of Dacus cucurbitae to 
DDT, gamma- 'HGH, dieldrin, trichlorfon, DDVP 
and fenthion solutions in acetone and alcohol. 
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Insecticide 
DDT 
HCH 
Dieldrin 
Trichlorfon 
DDYP 
Fenthion 
Acetone 
^^50 
0.115 
0.0098 
0.0033 
0.0105 
0.0014 
0.00074 
Slope 
1.75 
1.98 
2.35 
2.86 
2.25 
2.13 
Bthanol 
XC50 
0.145 
0.0054 
0.0049 
0.0056 
0.00080 
0.00043 
Slope 
3.06 
2.36 
1.90 
2.16 
2.02 
2.55 
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explanation can be given for such a va r i a t i on , i t i s poss ib le 
tha t ethanol f a c i l i t a t e d the pene t ra t ion of t r i ch lo r f en and 
fenthion in insec t s and t h i s r e su l t ed in the increased mor ta l i ty 
observed. 
V-HCH being an unstable compound can be recommended for 
the control of the melon f ly . BWP and fenthion may also be 
ef fec t ive as the f l i e s were found to be highly suscept ible to 
these compounds and a very low concentrat ions of 0.0078 per cent 
of these toxicants gave 100.0 per cent k i l l of the f l i e s . 
Fig, 1, Susceptibility of Dacus cucurbitae to solutions of 
DDT, gamma HGH and dieldria in acetone. 
Pig. 2, Susceptibility of Dacus cucurbitae to solutions of 
DDT, gamma HGH and dieldrin in alcohol. 
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t r i ch lo r fon , DDVP and fenthion In acetone. 
Pig. 4. s u s c e p t i b i l i t y of Dacus cucurbitae to solutions of 
t r i ch lo r fon , DDVP and fenthion in a lcohol . 
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RSPHODUCTION IN TOZCC EMIROimSNT 
That the rearing of insects under insecticide pressure 
results in an alteration of their reproductive "behaviour has 
been observed by several workers, Hoskins (1940) reported a 
lower biotic potential in the case of insects which survived 
exposure to poisons under field condition. Afifi and Knutson 
(1956) reported that house flies surviving one treatment of 
dieldrin produced 16,7 per cent more adult progeny than the 
controls, whereas Ferguson (1942) used basic copper arsenate 
on the sixth instar larvae of Prodenia eridania and found that 
moths which were obtained from larvae that had survived the 
insecticide pressure laid reduced number of eggs, a fact which 
was observed by Bemdt (1974) also in a laboratory colony of 
Monomorium pharaonls that had been exposed to sublethal doses 
of sodium arsenate, Grosch (1975) obseired a significant 
reduction in the reproductive performance of Bracon hebetor 
when treated topically with 0,5 ju of an acetone solution of 
carbaryl at various concentrations. 
No information is however, available on the reproductive 
behaviour of the melon fly, D, cucurbitae reared under insecti-
cide pressure and therefore the present work was undertaken to 
find out the changes which may occur in its reproduction under 
such conditions of laboratory rearing. 
3G 
The s u s c e p t i b i l i t y l eve l s of f reshly emerged adul t s to 
desired concentrat ions of the insec t i c ides were evaluated "by 
feeding them on contaminated sucrose for three consecutive days 
a f t e r emergence (Table 6a) . 
I t was found tha t 0.05125 per cent sodium a r s e n i t e , 
0.03125 per cent sodium arsena te , 0.00048 per cent d ie ld r in , 
0.00097 per cent malathion and 0.0078 per cent Sevin could 
respect ive ly bring about 70.39, 78.75, 62,64, 52.98 and 63.52 
per cent morta l i ty of the f l i e s . The survivals were paired in 
3" X 3" cages constructed of wireframes covered with mosquito 
ne t t ing and we^" rr-^-^Tf>n normal d ip t . The number of eggs 
obtained from each female a t ten day i n t e r v a l s was recorded 
t h e i r r a t e of hatching was determined. The ef fec ts of sodium 
a r s e n i t e , sodium arsena te , d ie ld r in , malathion and Sevin on the 
bionomics of the adul t f l i e s were also studied with respect to 
preoviposi t ion, oviposi t ion and the postoviposi t ion per iods . 
Survivals of the d ie ldr in and Sevin t r ea t ed f l i e s were 
bred to produce the next generation which was again subjected 
to insec t i c ide pressure and in t h i s way se lec t ion was carr ied 
out for three generations when an estimate of s t r e s s due to 
pes t i c ide treatments on the reproductive po ten t i a l of the f ly 
was determined. 
Among the f ive toxic b a i t s t e s t ed d ie ld r in was found to 
be the most toxic while sodium a r sen i t e and sodium arsenate were 
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comparatively inef fec t ive (Table 6 (b ) ) . A s ign i f ican t increase 
in the preoviposi t ioa period of 19.00 days of the normal f l i e s 
to 55.16i 28.6 and 23.0 days in case of sodium a r sen i t e , sodium 
arsenate and malathion t rea ted f l i e s was not iceable (Table 7) 
but no such va r i a t i on could be seen in the postoviposi t ion 
per iod. Oviposition period was reduced in a l l the cases . 
Females which survived exposure to sodium a r s e n i t e , 
sodium arsenate , d ie ld r in , malathion and Sevin l a i d 76.54, 
45.20, 52.38, 84.10 and 41.88 per cent l e s s eggs than the normal 
ones (Fig. 7 ) . F e r t i l i t y was also reduced from 91.80 per cent 
to 33.09, 73.11, 84.48, 76.72 and 84.38 per cent when the adul ts 
were exposed to sodium a r s e n i t e , sodium arsena te , d ie ld r in , 
malathion and Sevin respec t ive ly . The longevity of males and 
females was also reduced in a l l cases of i n s e c t i c i d a l t reatments. 
The effects of p e s t i c i d a l s t r e s s were also evident from a study 
of the bionomics of the t h i r d generation of d ie ld r in and Sevin 
selected adu l t s . The preoviposi t ion period showed an increase 
while oviposi t ion period was decreased. Longevity of the 
females and males also shortened in the t h i r d generation adul t s 
(Table 9 ) . 
At sublethal doses the insec t i c ides with neurobiological 
ac t ion are known to a l t e r arthopod repix>ductive po ten t i a l 
(Moriarty, 1969). This may be due to an a l t e r ed feeding behav-
iour , decreased appe t i t e or disturbance of body metabolism. 
Arsenical compounds are metabolic i n h i b i t o r , and affect r e sp i -
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Table 6(k^ , Susceptibility of D^ . cucurbitae to toxic baits 
Insecticide liC 50 TLG 90 
Sodium a r sen i t e 
Sodium arsenate 
Dieldrin 
Malathion 
Sevin 
0.022 
0.0157 
0.00035 
0.0008 
0.0062 
0.046 
0.037 
0.00088 
0.0022 
0.013 
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43 
ration with reduced oxjgen. consumption. Coagulation of 
protein in the insect body affects egg production and survival 
which results in interruption of ovarian development and 
shortening of the life span. Among arsenical compounds sodium 
arsenite v/as found to be more effective in reducing the 
fecundity and this may be due to its trivalent form. 
Organophosphate compounds and the carbamates are neive 
poisons and are known to inhibit cholinesterase ia insects and 
cause disruption of nervous activity which ultimately leads to 
abnormal behavioural characteristics exhibited by the treated 
populations. 
Fig, 5. Susceptibility of Daeus cucurbltae to toxic baits. 
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Fig. 7. Percent reduction in fecundity of Dacus cucurbitae 
exposed to toxic baits. 
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INDUCnON OF SEXUAL STERILITY THROUGH AIXJLT TREATMENTS 
While studying the effects of gamma rad ia t ion from cobalt 
on the eggs and larvae of Si to t roga ce rea l e l l a Qureshi et a l , 
(1970) found that o lder s tages were l e s s suscept ib le to such 
r a d i a t i o n s . Comwell and Bull (I960) also found tha t older 
i n sec t s in any stage of development are more r e s i s t a n t to r ad ia -
t i on effects than were the younger ones. Chemosterilants may 
a lso effect insect populations adversely and a number of workers 
including Khan and Khan (1976) have succeeded in reducing insec t 
populations through t h e i r use . But no detai led study seems to 
have been made to determine t h e i r effects on f r u i t f l i e s belong-
ing to different age groups. 
]>iring the present s tudies therefore sucrose t r ea ted with 
metepat thiotepa and apholate was fed to one, twenty and for ty 
day old f l i e s for th ree consecutive days. Reciprocal crosses 
were then made between the t r ea ted and untreated f l i e s as also 
between t rea ted males and the females. The ^ g s obtained were 
co l lec ted on moist black c lo th and t h e i r r a t e of hatching was 
determined. 
The r e s u l t s obtained (Tables 10, 11, 12) ind ica te tha t 
when both the sexes are t r e a t e d , 0.0625 per cent thiotepa could 
br ing about 100.0 per cent s t e r i l i t y in the adu l t s of a l l age 
groups and that i t was much more effect ive than apholate or metepa. 
48 
Metepa was the l e a s t ef fect ive of the three chemosteri lants 
t e s t e d . A concentration of 0,125 per cent apholate produced 
100.0 per cent s t e r i l i t y in one day old f l i e s when only the 
males were t r ea ted . A s imi lar concentration of apholate produced 
94.57 and 80.00 per cent s t e r i l i t y in the eggs obtained from 
20 and 40 day old f l i e s respec t ive ly . 
In case of metepa and where only the males were t r ea ted 
a concentration of 0.25 per cent induced 100.00, 54.90 and 50.00 
per cent s t e r i l i t y when one, twenty and for ty day old f l i e s were 
t e s t e d . This shows tha t one day old f l i e s may be more sens i t ive 
to the chemosterilants than when they a re 20 or 40 day old. This 
may be due to the fac t tha t the development of eggs and sperms 
i s already completod-whon iih^ f l i o a . ^ r e t r ea ted erven a t an a^e 
of 20 days. The chemosterilant may therefore i n h i b i t such 
development in one day old f l i e s . While females were more sens i -
t i v e to chemosteri l izat ion with metepa, apholate and thiotepa 
produced a higher degree of s t e r i l i t y in male f l i e s . 
In conclusion i t may be suggested tha t chemoster i l izat ion 
of jD. cucurbitae would be more useful i f the operat ions are 
ca r r i ed out as soon as the f l i e s emerge under f i e l d condi t ions . 
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CHEMOSTBRILANT STRESS ON PKUIT ffLY POPULATION 
The sterility effects of chemosterilants on fruit fly 
population have been studied by a number of workers but no 
attempt has yet been made to study the biological changes which 
may be induced by these chemicals. It was therefore, considered 
desirable to study the effects of apholate, metepa and thiotepa 
on the incubation period, the larval and the pupal durations of 
Dapus cucurbitae. 
Observations were also made on the hatching of the eggs, 
formation of pupae and the emergence of the adults. The experi-
mental procedure consisted in feeding the adults on a diet 
treated with the desired concentration of apholate, metepa or 
thiotepa for three days after emergence. The treated flies 
were kept in 3" x 5" cages and the eggs obtained from such crosses 
were collected and placed on a moist black cloth. The duration 
of the incubation period was determined and the newly hatched 
larvae were placed on pieces of Cucurbita maxima in glass jars 
containing sand. 
The results obtained (Table - 13) show that none of the 
chemosterilant used had any significant effect on the incubation 
period or the larval duration of the species. The pupal duration 
was however found to have increased by 34.61, 30.76 and i:6.S2 
58 
percent when treatments were made with thiotepa, apholate and 
metepa respectively; the duration of such period being 5.2 days 
in the case of the normal population. Exposure to chemosterilants 
also resulted in reduced rate of hatching of the eggs. The 
percentage emergence of the adults was also adversely affected. 
Such deleterious effects may be advantageous to workers engaged 
in controlling field populations of melon fly. 
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IHE BPFBCTS OF CERTAIN TOXICANTS ON THB EBPEODUCTIVB TISSUES OP 
SACUS CPCUHBITAB 
Sublethal doses of DDT given orally to adult houseflies 
in the preoviposition period caused complete or partial suppre-
ssion of the ovarian development (Beard, 1965) while the adminis-
tration of gamma BHC retarded the development of the ovaries 
without any oocytic degeneration (Eamade, I968). 
Jalil and Morrison (1969) observed that treatment of 
Tetranychus urticae resulted in a progressive degeneration of 
the ovarian tissues. These workers also found that chemosteri-
lants did not cause any apparent gross morphological effects on 
the testes. Cantwell and Henneberry (1963) and Chamberlin (1962) 
found that apholate inhibited the development of ovaries and 
testes in Drosophila melonogaster and Cochliomyia hominivorax. 
Tepa and metepa have also been reported to affect the ovarian 
development in M. d. domestica (Morgan and LaBreque, 1964) and 
in Blatella germanica tepa is known to cause deterioration of 
testes and the ovaries (Smittle, 1966). During the present 
studies the effects of Sodium arsenite, sodium arsenate and the 
alkylating agent, metepa were determined on the reproductive 
tissue of D. cucurbitae. Normal and treated flies were dissected 
when 16 day old, and ovaries and testes were removed, fixed in 
alcoholic bouins, washed in alcohol and embedded in wax. The 
sections were stained in Heidehhein's Iron haemotoxylin. 
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Histological examination of the normal ovary (Figure 11) 
showed well developed nurse cells, nurse cell-nuclei and thick 
follicular epithelium. In the case of ovaries treated with 
sodium arsenate very few normal ovarioles could be seen and 
there was a disintegration of the follicular epithelium and the 
nurse cells. Vacuolation could also be seen at certain places 
(Figure 12). 
A very abnormal structure was evident in cases where the 
ovary was treated with sodium arsenite (Figure 15). Nurse cells 
and the follicular epithelium were disintegrated; vacuolation and 
the clumping of chromatin material was also evident, iftien treated 
with metepa there was almost a complete destruction of the folli-
cular epithelium and the nurse cells showed vacuolation (Figure 14) 
No significant changes were noticeable in the case of testes 
treated with the arsenical compounds (Figures 15, 16, 17). There 
was no deleterious effect on the zone of ' maturation and reduction' 
and the 'zone of transformation'. However when treated with 
metepa the size of the testis was found to have been reduced. 
The zone of 'maturation and reduction' enlarged but the 'zone 
of transformation* became comparatively smaller (Figure 18), 
indicating thereby a possible reduction of mature spermatozoa 
and the presence of spermatids. 
Fig. 11, Section through ovary of a control melon f ly X 320 
showing EE - Fo l l i cu la r e p i t h e l i u , NG-nurse c e l l , 
NGN-nurse c e l l nuc le i . 
Fig. 12. Section through ovary of a melon f ly a f t e r sodium 
arsenate administration X 320, 
GO 
Pc^ '11. 
Fc<^  -U. 
Fig. 13. Section through ovary of a melon fly after sodium 
arsenite administration X 320. 
Pig. 14. Section through ovary of a melon fly after metepa 
administration X 320. 
G l 
Fc' i - i i 
Fc-c^ - 1 ^ . 
Pig. 15. Section through testis of a control melon fly X 50. 
Pig. 16, Section through testis of a melon fly after sodium 
arsenate administration X 50. 
G2 
F^-i^' 
Pig, 17. Section through testis of a melon fly after sodium 
arsenite administration X 50. 
Pi^, 18. Section throu/^ h testis oi a melon fly after metepa 
administration X 50, 
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GEOmZIS IN 33ACUS CUCUHBITAB 
Hirsch (1959) developed a multiple-unit maze in which 
populations of Prosophila sp, could be efficiently screened and 
classified with respect to their geotactic behaviour, Murphey 
and Hall (1969) showed that the males of D. melanogaster which 
had been selected for geonegative maze behaviour preferred a dry 
enviromaent while the females obtained from geo tactically diver-
gent maze-selected strains of Drosophila melanogaster varied in 
their exploitation of the oviposition sites (PyLe» 1976). 
Behavioural characteristics such as above prompted the 
author to study the geotactic behaviour of B. cucurbitae in the 
hope of limiting their populations at specific heights and 
facilitating contir)l operations by chemical pesticides. 
A 6 feet long cylindrical cage of 1 foot diameter and 
consisting of a wooden stand and nylon georzette cover with 
outlets at different levels was placed in a corner of the labo-
ratory and flies of known age were released into the cage from 
the middle outlet and were left as such for three hours, to 
allow them to get acclimatized to the new environment. They 
were then separated in two groups - those sitting in the upper 
half of the column and the one which remained in the lower half. 
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Both groups were reared to produce the next generation and in 
this way the geotactic behaviour was studied in successive 
generations of laboratory selected flies. 
In the parental generation a geonegative behaviour was 
apparent with 56,45 percent of the flies found in upper half and 
43.5A percent in the lower half of the column (Figure - 19). 
Geonegative behaviour of the flies became more pronounced in the 
F- and F^ generations with 65.32 and 83.82 percent of the tested 
flies occupying the upper half of the column. This shows the 
possibility of establishing pure lines of populations of Dacus 
cucurbitae which may be manipulated to remain at a particular 
height and help field workers in manipulating suitable strategies 
for the control of the species. 
6G 
Table 14. Geo t a c t i c "behaviour of D. c u c u r b i t a e . 
Generat ion 
Percentage of f l i e s e x h i b i t i n g 
Negat ive g e o t a x i s P o s i t i v e g e o t a x i s 
P 56.45 43.54 
P . 65.32 17.53 
Pg 83 .82 19.47 
Fig. 19. Cage used during geotaxis experiment. 
^uy 
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S U M M A R Y 
Dacus cuourbitae Coq. is distributed throughout India 
and is commonly found attacking a wide variety of plants espe-
cially the cucurbits. It is a pale white insect whose wings 
are conspicuously marbled with daik maikings. The larvae are 
commonly found attacking fruits of Luffa aegyptiaca at Aligarh 
and the present author succeeded in developing a laboratoiy 
colony of D. cucurbitae by collecting infested fruits from field 
and rearing the flies at a temperature of 28 £ 1 C and 70.0 to 
80.0 percent relative humidity on a diet containing sucrose and 
Protinex, The females readily oviposited on pieces of Spanish 
gourd which were then transferred to glass jars 8" x 4" in size 
and containing sand. Pupation occurred in the sand. The newly 
formed pupae were picked up after filling the jars with water 
and stirring them gently. 
The susceptibility level of the adult flies to different 
fonnulations of PDT, V-HCH, dieldrin, trichlorfon, DDVP and 
fenthion was determined by applying measured drops of the desired 
insecticide solution on the dorsum of the individual flies by 
means of a hypodermic syringe. The size of the drop was kept 
constant throughout the test. Two solvents, acetone and alcohol 
were used for making different concentrations of the insecticides. 
Mortality counts were made after 2A hours of the treatments and 
LCt-^  values were derived from the dosage mortality regression 
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lines as fitted by eye. It was found that the males were more 
susceptible to the insecticides than the females. Also the 
organophosphate compounds, DDVP and fenthion were more toxic 
than the organochlorine compounds DDT, HCH and dieldrin. 
Dieldrin however proved to be more toxic than trichlorfon, 
V-HCH, DDITP and fenthion can therefore be recommended for the 
control of field populations of the melon fly. 
The susceptibility of D. cucurbitae to toxic baits was 
evaluated by allowing the adults to feed on diet treated with 
sodium arsenite, sodium arsenate, dieldrin, malathion and Sevin. 
It was found that baits containing dieldrin were most effective. 
The effects of different toxicants on the reproductive 
potential of the species were also studied. Sublethal doses of 
baits containing sodium arsenite, sodium arsenate, dieldrin, 
malathion and Sevin were given to the flies for three days after 
emergence. The survivors were paired in 3" x 5" cages. The 
eggs laid in pieces of Cucurbita maxima were counted and their 
rate of hatching was determined. 
The effects of pesticides on the oviposition period of 
the species weiffe also investigated. A significant increase in 
preoviposition period in the case of sodium arsenite, sodium 
arsenate and malathion treated flies was noticeable. Females 
which survived exposure to sodium arsenite, sodium arsenate, 
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die ldr in , malathion and Sevin l a i d 76.54, 45.20, 52.38, 84.10 
and 41.88 per cent l e s s eggs than the nonaal ones. Reduced 
f e r t i l i t y was o"bserved in treatments with sodium a r s en i t e and 
sodium arsena te . 
Studies were also made to find out the effects of c e r t a in 
chemosterilants on adul ts belonging to di f ferent age groups and 
sucrose t rea ted with th io tepa , metepa and apholate was fed to one, 
twenty and for ty day old f l i e s for three consecutive days. 
Reciprocal crosses were then made between the t rea ted and the 
untreated f l i e s as also between t rea ted males and the females. 
The eggs obtained were observed for t h e i r r a t e of hatching. The 
r e s u l t s indicated t h a t when both the sexes were t r ea t ed , 0.0625 
per cent th io tepa could bring about 100.0 per cent s t e r i l i t y in 
adul ts of a l l age groups and i t was much more ef fec t ive than 
apholate or metepa. Metepa was the l e a s t effect ive of the three 
chemosterilants t e s t ed . A concentration of 0.125 per cent apholate 
which produced 100.0 per cent s t e r i l i t y in one day old f l i e s , 
p3?oduced 94.57 and 80.00 per cent s t e r i l i t y in 20 and 40 day old 
f l i e s respect ively when only the males were t r ea t ed . In case of 
metepa where only the males were t r ea t ed a concentration of 0.25 
per cent induced 100.0, 54.90 and 50.0 per cent s t e r i l i t y in one, 
twenty and for ty day old f l i e s respec t ive ly . This showed tha t 
one day old f l i e s were more sens i t ive to the effects of the 
chemosterilants than when they were 20 or 40 day old . 
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An attempt was made to study the b io logica l changes 
which may be induced by th io tepa , metepa and apholate . The 
adul t s were fed on die t t r ea t ed with these chemosteri lants for 
three days a f t e r emergence and the f l i e s thus t r ea t ed were kept 
in 3" ac 3** cages. The eggs obtained were placed on moist black 
c lo th . The duration of the incubation period was determined 
and the newly hatched larvae were placed on pieces of Cucurbita 
maxima in g lass ja rs containing sand, None of the chemosteri-
l a n t s used had any s ign i f ican t effect on the incubation period 
or on the l a rva l duration of the spec ies . The pupal duration 
was however found to have increased by 34.61, 30.76 and 26,92 
ipeT cent when treatments were made with th io tepa , apholate and 
metepa respec t ive ly . Exposure to chemosterilants also resu l ted 
in reduced i^ t e of hatching of the eggs. The percentage emer-
gence of the adults was also adversely affected. 
The effect of sodium a r s e n i t e , sodium arsenate and 
metepa on the reproductive t i s s u e s of D» cucurbitae were deter-
mined by feeding the f l i e s on t r ea ted diet for th ree days a f t e r 
emergence. The normal and the t r ea ted f l i e s were then dissected 
when 16 day old to remove the reproductive organs. These were 
fixed in alcoholic bouins for 24 hours, washed in several changes 
of alcohol and were embedded i n wax. Sections were s tained in 
Heidenhein's l2X)n haemotoxylin and counterstained with eosin. 
His to logica l examination showed well developed nurse c e l l s , nurse-
c e l l nucle i and thick f o l l i c u l a r epithelium in case of the normal 
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ovaries but where these were treated with sodium arsenate or 
sodium arsenite there was a disintegration of the follicular 
epithelium and the nurse cells. Yacuolation and clumping of 
chromatin could also be seen. In case of treatments with metepa 
an almost complete destruction of ovary with big vacuoles could 
be seen. No distinct histological changes could be seen in the 
case of testes treated with the arsenical compounds. However 
with metepa ' zone of transformation* became comparatively smaller 
when compared with that of the normal testes. 
Studies on the geotactic behaviour of ^ . cucurbitae were 
made in a 6 feet long cylindrical cage of 1 foot diameter. Cage 
was constructed of nylon georzette with outlets at different 
levels. The flies were released into the cage from the middle 
outlet and left as such for three hours. G-eonegative and geo-
positive flies were then separated and reared separately. While 
56,^ 5" per cent of the parental flies were found to be geonegative, 
this behaviour pattern became more pronounced in succeeding gene-
rations and 65.32 and 83.82 per cent populations belonging to 
the first and the second fXlial generations showed a geonegative 
behaviour. It could therefore be concluded that a negative 
geotaxis was an inherent feature of the species. 
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CONCLUSIONS 
*^ Ife-c^ s cucurbitae Coq. could be successfully reared at a 
temperature of 28 ±_ 1°G and 70 to 80 percent relative 
humidity on a diet"containing protinex and sucrose in a 
ratio of 1:10. 
2. Topical applications of insecticide solutions in acetone 
and alcohol showed that the organophosphate compounds, 
DD7P, and fenthion were more toxic to the species than the 
organochlorine compounds DDT, V'HCH and dieldrin. 
5. HCH being a comparatively nonpersistent compound can be 
recommended for the control of D. cucurbitae. DDVP and 
fenthion were found to be extremely effective against this 
species and may be effectively used for controlling the 
species under field conditions, 
4. Males wevfe found to be more susceptible to all the insecti-
cides tested than the females. 
5. Toxic baits containing dieldrin was more effective than 
those formed by using sodium arsenite, sodium arsenate, 
malathion or Sevin. 
6. The effects of pesticide stress on the bionomics of D. 
cucurbitae were quite evident. A significant increase in 
preoviposition period in the case of sodium arsenite, 
sodium arsenate and malathion treated flies was noticeable. 
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Females which survived exposure to sodium arsenite, sodium 
arsenate, dieldrin, malathion and Sevin laid 76.54, 45.20, 
52.38, 84.10 and 41.88 percent less eggs than the normal 
females. Oviposition period was reduced in populations 
of flies that were subjected to pesticide pressure. Reduced 
fertility could "be observed in treatments with sodium 
arsenite and sodium arsenate. 
7. Thiotepa proved to be a better chemosterilant for sterili-
zing the species than apholate or metepa. While metepa 
was found to be a female chemosterilant, apholate and thio-
tepa produced a higher degree of sterility in males. 
8. One day old flies were more sensitive to the chemosterilants 
than when they were 20 or 40 day^old. 
9. Exposure of D. cucurbitae to chemosterilants resulted in 
a reduced rate of hatching of the eggs. The percent 
emergence of the adults was also adversely affected. 
10. Histological examination of ovaries treated with sodium 
arsenate showed disintegration of the follicular epithe-
lium and the nurse cells. A very abnormal structure was 
seen when treatments were made with sodium arsenite. In 
case of treatments with metepa an almost complete destmac-
tion of ovary with big vacuoles could be seen. 
11. No significant histological changes could be seen in the 
case of testes treated with the arsenical compounds. 
75 
However, with metepa the 'zone of transformation' became 
comparatively smaller than of the normal testes. 
12. Negative geotaxis seems to be an inherent behaviour 
pattern of D. cucurbitae. 
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